, in an extensive review of racial differences in intelligence test scores, assert that some part of the difference between blacks and whites in mean intelligence (IQ) scores is genetic in origin. They cite earlier reviews by Lynn (1991) and by Lynn and Vanhanen (2002) , as well as several more recent studies, which are said to indicate that the mean IQ of sub-Saharan black Africans is about 70 -at the borderline of mental retardation. The present article reviews critically both the original studies and the ways in which the reviewers have described the findings of the studies.
, in an extensive review of research on race differences in intelligence quotient (IQ), conclude that the evidence points to a genetic component in black-white differences in mean IQ. They acknowledge (p. 241) that 'serious questions have been raised about the validity of using tests for racial comparisons . . . Most disputed is the validity of the low mean IQ scores reported for sub-Saharan Africans'. They cite two earlier reviews (Lynn, 1991; Lynn & Vanhanen, 2002) that found the average IQ of black Africans to be 70. They also cite 13 recent individual studies leading to the same conclusion. The abysmal black African mean IQ of 70 is said to be some 15 points lower than the means of African Americans and of South African coloureds. Both of the last mentioned groups, Rushton and Jensen point out, have substantial white genetic admixture. Lynn (1991, p. 272) had written: 'To obtain mean IQs of pure Negroids it is necessary to take samples in Africa. ' The infusion of white genes, in the view of these scholars, has elevated African Americans and coloureds from the brink of mental retardation to the level of dull normalcy.
It is perhaps not surprising that research that finds half of the African population to be mentally retarded should raise 'serious questions' about test validity in the minds of critics. We review critically the research studies that led Rushton and Jensen (2005) , Lynn (1991) , and Lynn and Vanhanen (2002) to accept a palpably absurd conclusion.
The spirit in which some of the studies of African IQ were carried out is illustrated in the work of Nissen, Machover and Kinder (1935) -a study cited by Lynn and Vanhanen (2002) . The researchers administered a short form of the Army Performance Scale to 49 children, aged about 5 to 14 years, in French Guinea. The ages of the children had to be estimated since, as in many African countries, no birth register existed. The testing procedure was described as follows:
The co-operation of our subjects was fair, although it cannot be said that they entered the examination with any great enthusiasm or left it with any more. As is often found in work with primitive people, the effort exerted by some of our subjects was hardly more than a gesture of compliance. A certain awe and reverence which the native has for the white man ensured in every case at least a perfunctorily co-operative attitude. At the conclusion of his examination, each subject was given a few lumps of sugar, or, in the case of the older boys, a cigarette ... Blackwood has emphasized the value of material bribes in working with primitive people ... (p. 316) The mean IQ of the 49 children, by American norms, was 61. The authors of this study had impeccable academic credentials. They travelled to Africa from Yale University's Laboratories of Comparative Psychobiology. They tested the children 'as opportunity offered' during the course of a naturalistic study of chimpanzees in French Guinea.
THE RUSHTON AND JENSEN REVIEW
I turn now to the 13 individual studies cited by Rushton and Jensen (2005) .
Of the studies, 11 used some form of Raven's Progressive Matrices test -either the Standard Progressive Matrices (SPM), or the easier Coloured Progressive Matrices (CPM), or the more difficult Advanced Progressive Matrices (APM). Raven's nonverbal test is widely regarded as a good measure of Spearman's 'g' and is often used in Africa by researchers who cannot speak the native languages.
The test does not provide an IQ score. Instead, norms are provided in terms of percentiles. Raven et al. (1990) warn that matrices scores should not be converted into IQs, because the distribution of scores is not Gaussian. They indicate (pp. 7-8) that they 'have declined to present normative data in the form of deviation IQs and sought to discourage users from converting percentiles to IQs ... The IQ of the same child on the same test, judged against the same normative sample, may be 40 if the statistician who constructed the norms assumed a Gaussian distribution and 65 if he fitted the best available curve to the same data. ' The first study cited in the Rushton and Jensen review is by Fahrmeier (1975) , who administered the CPM to 375 Nigerian children, estimated to be between six and thirteen years of age. The children were tested on porches, in entrance rooms, or under trees. Fahrmeier reported that his subjects had a mean score of 12 correct items (out of 36). He did not provide any estimate of IQ. Rushton and Jensen indicate that a raw score of 12 falls at the fourth percentile of United States (US) norms for age 9.5 years. Despite Raven's explicit warning about the non-Gaussian raw score distribution, they convert the percentile score to an IQ of 75, assuming a normal distribution with a mean of 100 and standard deviation of 15. They make analogous conversions in the cases of ten other African studies employing Raven's test. Note that the percentile score to which a mean raw score is converted is not the same quantity as the mean of percentile scores to which individual raw scores could be converted. Further, the number of correct responses varies with age in the standardisation samples and the ages of African subjects often must be estimated.
Rushton and Jensen fail to mention that Fahrmeier's study was concerned with the effects of schooling. Half of the tested children had never attended school. Fahrmeier found, not surprisingly, significant effects both of schooling and of estimated age.
The second study cited by Rushton and Jensen is Glewwe and Jacoby (1992) , who tested a national sample of 1 636 Ghanaians aged 11 to 20 years. Rushton and Jensen assert that all subjects had completed primary school, but Glewwe and Jacoby in fact report that 351 testées had never attended school and that 374 were still in primary school. The mean score on the CPM was 19. Rushton and Jensen noted that this was below the first percentile of US norms for 15.5-year-olds and thus equated it to an IQ less than 70. Glewwe and Jacoby indicated that many of the children attended school only sporadically and that school quality was appallingly low in rural areas.
The next study cited by Rushton and Jensen (Sternberg et al., 2001 ) tested 85 Kenyan schoolchildren aged 12 to 15 years with the CPM. Parasitic infections were endemic in the area where they worked and virtually all children were infected. The mean Raven score reported by Stemberg et al. was converted by Rushton and Jensen to an IQ of 70.
Next, Rushton and Jensen cite Zindi (1994) , who tested 204 black Zimbabwean children aged 12 to 14 years on both the WISC-R (all testing done in English) and the CPM. The WISC-R IQ was 67. Zindi indicates that the 'Full Scale IQ' on Raven's test was 72. He does not report the mean number of correct answers and gives no indication of how he arrived at a Raven 'IQ' of 72.
Owen (1992) tested 1 093 South African black students in KwaZulu-Natal with the SPM. All were in Grade 9. Rushton and Jensen converted the mean number of correct responses reported by Owen to a tenth percentile score, equated to an IQ of about 80. Skuy, Schutte, Fridjhon and O'Carroll (2001) tested 252 black South African high school students in Soweto, ranging in age from 12 to 24 years, under what Rushton and Jensen called 'optimized conditions'. The tests included parts, or in some cases all, of the WISC-R. Testing was not carried out at the school, but at a locale that provided comfort and warmth. The optimised testing conditions did not include testing in the students' own language. The authors called attention to the fact that language has an effect on test performance and that the students were not being educated in their mother tongue. Rushton and Jensen summarise this by reporting that African high school students scored one to two standard deviations below US norms.
Avenant, in a study briefly described by Nell (2000, pp. 26-28) , reported that 63 students at black universities in South Africa had a mean WAIS-R IQ of 77. Grieve and Viljoen (2000) reported that 30 Venda University law and commerce students in South Africa had a mean SPM score that was converted by Rushton and Jensen to an IQ of 78. Teaching at the university is in English, although the home language of the students is Venda.
Zaaiman, van der Fleer and Thij s (2001 ), according to Rushton and Jensen, reported the highest mean IQ found to that date in a black African sample. The mean SPM score of 147 first-year mathematics and science students at South Africa's University of the North was converted by Rushton and Jensen to an IQ of 100. To account for this astonishingly high African IQ value, Rushton and Jensen asserted that the students had been selected for university admission from a pool of 700 applicants on the basis of a math-science selection test. In fact, Zaaiman et al. reported that the tested students came from an annual pool of 450 to 700 educationally disadvantaged and inadequately prepared applicants who hoped to enter a math-science foundation programme that might, in turn, lead to admission to the university's science faculty. The SPM scores resulted in a skewed distribution and Zaaiman et al. concluded that the test was too easy for these students. They then tested a new sample of 126 students taken from the next year's pool of applicants. The new sample was tested with some items taken from the more difficult APM. The same items had earlier been employed with 'adults and technical university students' in the English standardisation of the APM, 'with 300 German candidates for officer posts and 241 university-entrance students' and with 202 'students and other volunteers . . . from two university communities' in the US (Zaaiman et al., p. 263) . There were 18 APM items that had been given to all four of these samples. There was little to choose from, as far as APM performance is concerned, between the South African, German, English and American samples. The South Africans averaged 63% of the 18 items correct, while the other samples ranged between 60% and 70%. This result was described by Zaaiman et al. as 'remarkable' in view of the extremely disadvantaged backgrounds of the South Africans. Rushton and Skuy (2000) tested 173 first-year psychology students at the University of the Witwatersrand (Wits) and the Rand Afrikaans University (now University of Johannesburg) in South Africa with the 60-item SPM. The mean African score was at the 14th percentile of the American standardisation sample, transformed to an IQ of 84. The authors pointed out that for 18-to 22-year-olds the difference in the standardisation sample between the 61st and 100th percentiles is only six correct answers. Those two percentile scores, under the conversion procedure, would be equated to IQsofl04andl35+. Skuy, Gewer, Osrin, Khunou, Fridjhon and Rushton (2002) tested 70 first-year black South African psychology students, most of whom were described as having come to Wits from township schools with a poor quality of education. The students were tested both before and after a 'mediated learning experience', consisting of 14 exercises intended to familiarise them with the kind of cognitive strategies called for by Raven's test. Before the intervention their mean number of correct answers on the SPM was said to be equivalent to an IQ of 83. After the intervention, the IQ equivalent rose to 96. Fridjhon (2002, 2003) reported on 198 black South African first-year engineering students at Wits, given both the SPM and the APM. These students, according to Rushton and Jensen, are the highest-scoring African sample on record. On the SPM their mean number of correct responses was transformed to an IQ of 97. When given the APM four months later, the transformed IQ was 103. The authors wrote (p. 412): 'It is difficult to believe that the African population has a "true" mean IQ of 70.' However, they assert that 'a mean IQ of 97 in selected firstyear African engineering students dovetails with the earlier work finding a general population mean of 70 in sub-Saharan Africa . . . ' Evidently the absurd is difficult -but not impossible -to believe.
Some of the studies reviewed above included groups of white and/or coloured and Indian students. Except for the study by Zaaiman et al. (2001) , the common finding was for scores of black Africans to be lower than those of other tested groups. When black university students score IQs in the 80s or 90s, the investigators infer that the average black African IQ must be one or two standard deviations lower.
THE SURVEYS BY LYNN AND BY LYNN AND VANHANEN
This section deals with the two earlier surveys cited by Rushton and Jensen. Lynn (1991) reports on 11 African samples, all but two of which are included in the 2002 survey by Lynn and Vanhanen. Lynn and Vanhanen, in turn, report on 22 African samples, only one of which was cited by Rushton and Jensen. The 22 studies, at least 14 of which used Progressive Matrices, were published between 1929 and 2000. They add little to the findings already discussed, but a few of them, of interest for one reason or another, will be described briefly. First, however, we note a striking omission from Lynn's 1991 survey.
In a tabular summary of 'Mean IQs of various Negroid populations' (p. 267), Lynn indicates that 1 011 Zambian adults, tested with the Progressive Matrices, had a mean IQ of 75. The cited source is two-fold: 'Pons, 1974; Crawford Nutt, 1976 .' The reference section of Lynn's review does cite an unpublished paper presented by Pons to the 1974 Congress of the South African Psychological Association -but does not cite any work by a Crawford Nutt. In fact, in 1976 Crawford-Nutt did report a study carried out in South Africa. In that published paper Crawford-Nutt included a table from Pons's 1974 presentation to the congress. Pons had demonstrated that a modified method of presentation of the SPM, helping the testée to understand what would be required in the test, produced higher scores among Zambian copper miners. With standard instructions, the mean number of correct responses was 23. With a new sample of 1 011 miners, the modified presentation produced a mean of 34 correct responses. Lynn, taking the Pons data from Crawford-Nutt's paper, converted 34 correct responses to an IQ of 75.
Lynn completely ignored the original research reported in Crawford-Nutt's paper. Crawford-Nutt, using the same presentation method as Pons, tested 228 Soweto high school students with the SPM. Their mean number of correct responses was 45, which Crawford-Nutt compared to the mean of 44 obtained by the same age group in the white standardisation sample. He wrote (p. 204): 'the frequently reported difference between blacks and whites tested on this test did not occur'. Lynn, reading Crawford-Nutt's paper, chose to report the Pons unpublished finding (IQ 75 among Zambian miners) and to ignore Crawford-Nutt's published finding (100 among Soweto students). He then neglected to include Crawford-Nutt's paper in his reference list. Lynn and Vanhanen (2002) cite a study by Fernandez-Ballesteros, de Juan-Espinosa, Colom and Calerò (1997) as demonstrating that the 'national IQ' of Equatorial Guinea is 59. Lynn and Vanhanen write (p. 203): 'Around 1984, data for 48 10-to 14-year-olds were collected on the WISC-R . .. Their IQ was 63. Because of the 12-year interval between the two data collections, this needs to be reduced to 59.' Lynn and Vanhanen enter 59 as the value for Equatorial Guinea in a table (p. 137) relating 'National IQs and Economic Development in 185 Countries'. Equatorial Guinea's absurdly low national IQ is matched by a correspondingly very low per capita income.
In fact, Fernandez-Ballesteros et al. (1997) , attempting to see whether a cognitive training programme could increase SPM scores (it did), described two experiments. IQs in each were assessed by the WISC. They describe (p. 253) a 'second experiment with forty-eight subjects, 10-to 14-year olds, attending a school for handicapped children (63.025 IQ Mean)'. Half of the 48 subjects had been clinically diagnosed as Organically impaired'; the other half were described as 'culturally deprived'. Lynn and Vanhanen took the mean IQ at a school for the handicapped and brain damaged as a measure of an African country's national IQ! They might just as well have estimated Equatorial Guinea's national IQ from the larger first experiment of FernandezBallesteros et al. (1997) , described in the same paragraph as the second. The first experiment involved 90 children from 'educational centres for culturally deprived children'. Thirty subjects had IQs between 115 and 90, thirty had IQs between 89 and 80 and thirty had IQs between 79 and 70 -a sample median of about 85.
The oldest study cited in the reviews was by Fick (1929) in South Africa. Lynn (1991, p. 272 ) described Fick's work as 'the first good study of the intelligence of pure African Negroids'. Zulu children aged about 10 to 14 years, tested on the American Army Beta Test, had an IQ of 65, according to American norms. The non-verbal Beta test asks testées, among other items, to note the absence in a drawing of a net between two individuals playing tennis. In another drawing the testeee must note the absence of a ball in the hand of a man standing at the head of a bowling alley. In still another item, drawings depicting sequential actions in a game of baseball must be arranged in the correct order. Fick noted that some items 'are not quite fair to the native child', but this did not prevent him from calculating Zulu IQs in this 'first good study' of African IQ. Fahmy (1964) , in Sudan, also found low test performance by schoolchildren. He described one-roomed schools with no books, desks, or equipment. Children sat on the ground, listening to uninterested and inadequately trained teachers. Have psychologists who regard the results of IQ testing under such conditions as a measure of the intellectual capacity of a race of humankind taken leave of their senses?
The studies reviewed above have a clear outcome. When psychologists subject black Africans to standard IQ testing, the Africans, compared with the Western populations on which the tests have been standardised, do not answer as many questions correctly. Granted the environmental conditions to which Westerners and Africans have been exposed and the differences between their cultures, such an outcome is scarcely surprising. How many African subjects, failing to get the hang of the unfamiliar testing materials, make only 'a gesture of compliance'? The score difference cannot be attributed to a genetic effect. Rushton and Jensen, however, not only invoke genetic causation. Fully aware that their claim will cause critics to dispute the validity of the tests, they assert that the average IQ of black Africans is 70.
IDEOLOGY AND AFRICAN IQ
Raven's test is often regarded as an excellent measure of the general intelligence factor, g. Thus Lynn writes (1991, p. 259): 'General intelligence is conceptualised as Spearman's g, the general factor in all cognitive tasks and most effectively measured by tests of reasoning ability such as Raven's Progressive Matrices
The research cited by Lynn, and by Rushton and Jensen is thus taken by those authors to demonstrate that Africans are severely deficient in intelligence and reasoning ability. But it is of interest to note how Lynn (1987) had responded to Flynn's (1987) demonstration of massive gains in SPM scores made by successive cohorts of 18-year-olds in European countries, most notably in Holland. Lynn (1987) wrote:
These requirements for a culture-fair test are far from being met by the Progressive Matrices... The testée has to decipher the code and then solve the progression problem. These largely arithmetical skills are of course taught in schools. Dutch adolescents in the 1980s have enjoyed significantly more schooling than their counterparts in the late 1940s and no doubt they have picked up a few more arithmetical skills including those required for solving progression problems . . . The only possible procedure is to use a genuine culture-fair test and not tests like Ravens and Wechsler contaminated with educational skills, (p. 466) Four years after making these cogent observations, Lynn did not think to compare African and Dutch schooling when concluding that low African IQ, as assessed by the Raven and Wechsler tests, had a genetic basis.
The ideological use to which the absurd claim of African mental retardation lends itself is illustrated in the Lynn and Vanhanen review (2002) . They write:
Hitherto theories of economic development have been based on the presumption that the present gaps between rich and poor countries are only temporary and that they are due to various environmental conditions . . . It has also been assumed that all human populations have equal mental abilities . . . This presumption is fundamentally mistaken. Because of the evidence we have assembled for a causal relationship between national IQ's and economic disparities, it has to be accepted that there will inevitably be a continuation of economic inequalities between nations. Intelligence differences between nations will be impossible to eradicate because they have a genetic basis ... (p. 195) Africans were at length able to shake off Western colonialists. Perhaps the day will soon come when they shake off such Western IQ testers.
